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TITLE: STEEL TUBE FOR AIR BAG, WITH HIGH STRENGTH AND HIGH TOUGHNESS, AND ITS 
PRODUCTION 

PUBN-DATE: May 26, 1998 
INVENTOR-INFORMATION: 

NAME COUNTRY 
BEPPU, KENICHI 
FUJIOKA, YASUHIDE 

INT-CL (IPC) : C22 C 38/00; B21 C 37/06; B60 R 21/26; C22 C 38/04'' C22 C 38/51 



PROBLEM TO BE SOLVED: To provide a steel tube having a high dimensional accuracy, 
excellent in workability, and suitable for parts for an air bag, reguiring high 
strength and high toughness, and its production. 

SOLUTION: The steel tube for an air bag, with a high strength and high toughness, 
has a composition consisting of 0.05-0.15% C, ^0.50% Si, 0.30-2.00% Mn, ^0.020% P, 
^0.020% S, ^0.10% Al, and the balance Fe with inevitable impurities. This steel 
tube has high dimensional accuracy and excellent workability and weldability and 
can secure high strength and high toughness. Further, after tubemaking of this 
steel, the resultant steel tube is cold-worked into prescribed size and used in 
this as-cold-worked state, or the steel tube is subjected, after cold working, to 
annealing, normalizing, or guench-and-temper treatment, by which the steel tube 
having high dimensional accuracy, excellent in workability and weldability, and 
suitable for parts for an air bag, reguiring high strength and high toughness, can 
be produced. 

COPYRIGHT: (C) 1998, JPO 
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[HUM] WraSffiTlluIttfcWu **oi«3£g. K 

t«f^¥g] C : 0. 01%~0. 2 0%. Si : 
0. 50%OT. Mn : 0. 30%~2. 0 0%. P : 
0. 0 20%WT. S : 0. 020%UIT. Al : 0. 

imtmdim.Lfmth^ti.z^x. a^mm 
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1 

[ftSJSll C : 0. 05%&±0. 1 5%*8§. S 
i : 0. 50%JUT. Mn : 0. 30%~2. 00%. 
P : 0. 020%WT. S : 0. 020%JTF. A 1 : 

o. i oxht**&u m&VFe&XTPFmm; 

[ISM2] C:0. 05%V±0. 15%*8S. S 
i : 0. 50%&T. Mn : 0. 30%~2. 00%. 
P : 0 . 0 2 0%OT. S : 0 . 0 2 0%JTF. A 1 : 
0. 1 0%£IT£4A. Mo : 0. 50%JaT. V : 
0 . 1 0%JUT. N i : 0 . 5 0%WT. C r : 1 . 0 
0%OT. Cu : 0. 5 0%WT. Ti : 0. 1 0%W 
T, Nb : 0. 1 0%WT. B : 0. 0 0 5%&TCOo 

*» i wb±*** u mufv e fc xi&*anppfmi 
frt>%iffiBBsm.xT-'<v mm. 

[|»£JS3] C : 0. 0 1%~~0. 20%, Si : 
0. 5 0%JJIT. Mn : 0. 3 0%~2. 0 0%. P : 
0. 020%fclT. S : 0. 020%m~F. A 1 : 0. 
1 0%&T££*U mitfP etiJ;lf^imi*m» 

*^^i.K3isKWttxT-yN'.y mm. 

[IS*a4] C : 0. 0 1%~0. 2 0%. Si : 
0. 5 0%WT. Mn : 0. 3 0%~2. 0 0%. P : 
0.02 0%UTF. S : 0 . 02 0%1TF. A 1 : 0 . 
1 OXJglT**** Mo : 0. 5 0%£TF. V : 0. 1 
0%WT. Ni : 0. 50%&T. Cr : 1. 00%^ 
T. Cu : 0. 5 0%UIT. Ti : 0. 1 0%OT. N 
b:0. 10%OT. B:0. 0 0 5%trF<03^ IS 

i»iS^ss«ttxr-A.y mm. 

[fa*S5] C:0. 0 5%WJb0. 15%*St. S 
i : 0. 50%UIT. Mn : 0. 30%~2. 00%. 
P : 0 . 0 2 0%WT. S : 0. 0 2 0%WT. A 1 : 

o.io %ot££W u m&w e tj jt/^new* 
r-A „ mmmMnm. 

[IM6] C : 0. 05%WJ:0. 1 5%*8t. S 
i : 0. 50%JTF. Mn : 0. 30%~2. 00%. 
P : 0 . 0 2 0%I31T. S : 0 . 0 2 0%OT. A 1 : 
0. 1 0%JaT££*. Mo : 0. 5 0%OT. V : 
0 . 1 0%OT. N i : 0 . 5 0%WT. C r : 1 . 0 
0%£TF. Cu : 0. 50%WT. Ti : 0. 1 0%tt 
T. Nb : 0. 1 0%OT. B : 0. 0 0 5%JjlT<0d 

■&iaa±*#tru sswf eaxi^pmpFmn 

lWl$m7] C : 0. 0 1%~0. 20%. S i : 
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0. 50%felT. Mn : 0. 30%-2. 0 0%. P : 
0. 020%JiTF. S : 0. 0 2 0%fclT. Al : 0. 

i o%«T£*iru m$&Fet>£itt<iimpfqm 
^ymm<gmmm. 

Ct££JB8] C : 0. 0 1%~0. 20%. S i : 
0. 50%WT. Mn : 0. 30%~2. 00%. P : 
10 0. 020%WT. S : 0. 020%tlT. Al : 0. 
10%OT££*. Mo : 0. 5 0%&T. V: 0. 1 
0%tlT. Ni : 0. 5 0%J31T. Cr : 1. 0 0%£l 
T. Cu : 0. 50%KIT. Ti : 0. 1 0%felT. N 
b:0. 10%ttT. B:0. 0 0 5%JilTO^ IS 

20 imfowmzmm 

[0001] 

ttfcjSfttfcfeh.. 4-35 9 0 N/mm^iaJtO^ 

MHtx7-A, mmt znwmmmth . 

[0002] 

i&Thmz&fizmm&Ky F;i^>f yx V)V* >h'** 
30 ;M5rfc'fc«3&r Slate. Ztit,tmmt<7Mlz#xmT 
xr-Ay^ggg^ «Bc9Si&x*/l^-£i8JK 

*®56^ia^ffiffl-ri.*5«* J sffl$tLT^^. urn 

40 Rn!km&&m<7>tfxt:ttmL. -^.izffxzmmzit 

mc&mmtm**). urns., mmtmz^-mm 
[ooo3] z<?)m&£m^zwgm?)T*j-j*u-? 

50 LTt>. Fr^^^fig4<#^it^V^|gS^$:W 
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[0004] fl&Otfffifc LTli, C : 0. 15- 
0. 3 0%. Si : 0. 0 5-0. 5 0%. Mn : 0. 
30—1. 00%. P : 0. 04 0%JjlT. S : 0. 0 

(^m t 4-19 1323^ffi) . C : 0. 15- 
0. 4 0%. S i : 0. 1 — 0. 7%. Mn : 0. 5— 
2. 5%. Cr : 0. 2— 2. 5%. So 1 . Al : 10 

0. 0 1-0. 0 5%*#&U aas^FetJitPF^r 

mPfittMfi^&m. £fc«iC : 0. 15-0. 4 0 
%. S i : 0. 1-0. 7%. Mn : 0. 5—2. 5 
%. Cr : 0. 2-2. 5%. So 1. Al : 0. 0 1 
-0. 0 5%fc. Mo : 0. 0 5-1- 0%. V : 0. 
02—0. 1%. Ni : 0. 2—2. 5%. Ti : 0. 
0 2—0. 1 0%. Nb : 0. 0 2—0. 1 0%. B : 
0. 0005-0. 0 0 5%<0d*>WiaJJUi2:#* 

fc&s J: ? tester Lfcft. 8 5 0-10 5 oxrc 
0. 5-3 o^sMR^^rs*ffi (mw-5-3 
0211 9^m) wmxztixm. 

[0005] 

imvmiLX 0 t?mm iMsm* - 1 9 1 

3 2 3#£fRfc§H>S*>*tttt. hfflUMkfciS 
#g#&9. C : 0. 1 5-0. 30%t^mt-f& 30 

[0 0 0 6] Ifcfc. !^grF5-30 2 1 19^ffitH 
^<0*^i. ±^^¥4 - 1 9 1 3 2 3^&f8£IB* 
0*St|5l«. C : 0. 15-0. 4 0%tgl*>!>. 

AW-^oid^f^OHnx^nsfflawi^isn^-c 40 
[0007] #36Hjj<7)@WU;. JJ^SfcO^ASrS? 

hZktz&h. 
[0008] 

[HMSris^i-&/iy>o*a] *m%t>u. mm 



mzti. m^ibiwt&xftimixmimz 

SBtU:. 

[0009] *m\w>mm 1 osssMfflttxr-A 

•y^ffl«rS(i. C: 0. 0 5%tLhO. 1 5%*S5. S 
i : 0. 50%WT. Mn : 0. 30%— 2. 0 0%. 
P : 0. 020%mT. S : 0. 020%WT. Al : 

0. lOSKJEtTfrfrWU S&tfFeiJitPFiiJSfW 

m&izmfci-hzttzx^T. x.r-rtvr<r)r*3.J» 
[ooio] tfz. *m\nm$m 2 ^s^ssigMSx 

T-^'y^ffliTStt. C : 0. 0 5%ULh0. 1 5%* 
SI. Si : 0. 50%mT. Mn : 0. 30%~2. 0 
0%. P : 0. 020%WT. S : 0. 020%WT. 
Al : 0. 10%J21T£#*. Mo : 0. 5 0%OT. 

V : 0. 1 0%I3iT. N i : 0. 5 0%WT. C r : 

1. 00%JilT. Cu : 0. 50%WT. Ti : 0. 1 
0%WT. Nb : 0. 10%OT. B : 0. 005%& 

mj&.izmfet& ztizz^x. x7-a', r<7>7* * 

iitt s&tt* mm h z t a*r$ h . 
[ o o i i j $ *m&m?m3<?)n%ijgm& 

XT-'N'.y^fflSI'gli. C : 0. 0 1%-0. 2 0%. 
S i : 0. 50%OT. Mn : 0. 30%— 2. 00 
%. P : 0 . 0 2 0%UIT. S : 0 . 0 2 0%fiTF. A 

1:0.1 oxerrfc-firtru Sg?*>'Fet>J:l^rS 

fS.tiwauzmfct&ztizXix. xr-Ay^r* 
tai&tmimiim-rhz ttfx-z a. 

[0012]$ fc. *IKBcoif^JS 4 co^JSa 

DttXT-A-y^fflfll^Ji, C: 0. 01%-0. 2 0 
%. Si : 0. 50%WT. Mn : 0. 30%-2. 0 
0%. P : 0. 020%WT. S : 0. 02 0%felT. 
A 1 : 0. 1 0%BIT^*. Mo : 0. 5 0%WT. 

V : 0. 1 0%tlT. N i : 0. 5 0%WT. C r : 
1. 00%WT. Cu : 0. 50%JUT. Ti : 0. 1 
0%OT. Nb : 0. 10%JaT. B : 0. 0 0 5%U1 
T«d^iaULh^*L. m&tfFetiXTfimWfi) 

ftms&izmjzthztizxnx . 
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[00 13] tfc. *m\<nmm 5 w^&sisisttx 

T-A.y^ffl»i^^ffiJ±. C : 0. 0 5%ULL 
0. 1 5%*8t Si : 0. 50%WT. Mn : 0. 3 
0%~2. 00%. P : 0. 020%IUT. S : 0. 0 

2o%ut. ai : o. io%jar***ru s&#f 
h. zffy^diz. m*<w¥&tt£±M.f&.wm£m& 10 

fclgfilt _hlE3?£& i i&. J9f£ 

6. _ 
[00 14] *^BOfg*3S6co^Sl««9tt 
xT _y N -. y ^ ffl ^ C 0S3t*®i. C : 0. 0 5%J2Ui 20 
0. 1 5%*iS. Si : 0. 50%OT. Mn : 0. 3 
0%~2. 00%. P : 0. 020%WT. S : 0. 0 
2 0%JTF. Al : 0. 10%EnHHf*. Mo : 0. 
5 0%&T. V: 0- 10%BIT. Ni : 0. 5 0%W 
T,Cr:.l. 0 0%WT. Cu : 0. 5 0%OT. T 
i : 0. 10%IJIT. Nb : 0. 1 0%OT. B : 0. 
0 0 5 %&iT<0 d *> 1 aULLSr^Us iSSSWF e 

<rm&.izmLtzm&. issue, mwrnxcmmt. 
mmzmxtzm® <r 1 #-c# s . 

[0 0 15] #38S<0lSM7Oit^JgEitb 
HfixT-A-7 ^ffl^g^SJt^i- C : 0. 0 1% 40 
~0. 20%. S i : 0. 5 0%JaT. Mn : 0. 30 
%~2. 00%. P : 0. 0 20%U1T. S : 0. 02 

o%wt. a i : o. i oxjar«wru sas#Fe 

tx+mmm. m&itm^msx^mmtmm 
z&u-f&zttfX'Zi. ttz. iMmiwrn. mse so 



mkitMtmjximLxm-t&zkizx 
or. mm<7ymtizmLt:Mm%, 

[0016] *fHB»^JS8<0©^^f8ttx 

T-^y?mm§rtmgrtmi. c-.o.o i%~o. 

20%. S i : 0. 50%WT. Mn : 0. 30%~ 
2. 00%. P : 0. 020%fclT. S : 0. 020% 
U1T. A 1 : 0 . 1 0X£IT**A, Mo : 0 . 5 0% 
JUT. V: 0. 10%WT. Ni : 0. 50%WT. C 
r : 1 . 0 0%WT. C u : 0. 5 0%&T. T i : 
0. 10%WT. Nb : 0. 10%K1T. B : 0. 0 0 

LititimMmLimthZttLX^Z,. Z<0X 

m*<W¥&ftt±smtmiizmfe-rhz\t£ 

mm. wtt t ^mmstx^m.^. t 
ztifx-zh. ifc. ±Mffl&m<m. m&o^mizK 

[0017] 

mizm?z>®gm&imT<?>tt5 r )X'bz. cjjsso 

o.oi %*gi-c«i+^3is* { #^n-r. ifz. o . 
2 o %zmt h t mrm: hviizmmfimfrh tft 

iz. M&#1&T-t&t:tt>. 0. 0 1-0. 2 0%ttfc 
^fctf * UV^SfflJi. 0 . o 5%jy±o . 1 5%* 

mxt>&. 

[ o o 1 8 1 s i imcr^mai.^^m-f'hTiMxh 
*). o. 5 o%£mthtwi&tmfc? ht:tf>. o. 

5 0%WTttfc. 

[0019] Mn\m<m&km&*fo±Zi£t><?>iziii 
mnmxhhtf. o. 3o%*sfc«±-H)-^^st«) 
mmt>tvf. *fc. 2. oo%sri@x.*tig«e*« 

fl^-Sfc*. 0. 3 0—2. 0 0%fcLfc„ 
[0020] P{4e*ffl«fteB-ri.i!lttfiT^ t>*:^> 
0. 0 2 0%WTfcLJt. S(i«+<0Mntfl: 
£LTMnStJ6:frigjj£®j£U JnlttfOSfl:^^ 
W=IBtt5rfiT$^Jt«>. 0. 0 2 0%WTtL^. 

[ o o 2 1 ] a i i±mx&&fa±z#h<oizWMc7vm 

^ftl.* 5 . 0. 10%$:iei.Si:-e<^!)** 4 /b?<^ 
fctf>. 0. 1 0%lUTi:LJt. 

[0022] m*n±mw¥mz®5£t& zttzx^ 
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Mo, V, N i N Cr, Cu> Ti. Nb> Bfcgliirr 
[00 2 3] Mo»J@^fcfc«k9?5®gflrf6fc£ 

&Afttt*fl±r£^#*>stf\ o. 5 0%^s 
thtmmvm.L. w&iN£f-rtt#>. o. so 

%felTfc Lfc. 

[00 24] VJi*faj1*)S:4jSL3ISSr|Ji]±$^^ 10 

o. \Q%zmLhtm£m<rxmmr?t 

hte#>. 0. 10Xg(TJ:L&. 
[ 0 0 2 5 ] N i ttMA*itt£3t#t£ i^OBttSrA 
iS-fr&Ot^i^^-Cfcl.^ 0. 5 0%£j@;LT 

i>*<Dftmtfh&i>co0)mmtctzit>. o. sokgitj: 

[0 0 26] Criim0mj£tmiS&$:m±-2lt&<7>lZ 

nmvmxb&tf. i. oo%^@iSfcmaitt^ 

tffc&«8B«l^£ffiTStf 1. 0 0%OTt 

Lii. 20 

[ o o 2 7 ] c u imm&&£fo±ts*z>e>tzirm: 

TiMX-bitf. 0. 5 0%£j^l>fcf*ia2niItt££Wfc 
0. 5 0%WTfcUft. 

[ o o 2 8 ] t i immzwwtth z t t<t o»tt<o 

fo±.izimr?*>hW. 0. 10%£g;i*>fci£tc«ltt£ 

0. io%aTtlt*. 
[0029] Nb«Ti kwimizmi&mm.'t&zt 
iz£vm&0)to±.&mx't>&tf. o. io%zmx.z> 

t&lzM&imtZit&tiib. 0. 10%JaTf:Lfc. 

[0030] BtemjK&z&m-zMzmfZjcm? 30 

J>S#. 0. 0 0 5%£@*&fc*9tt£{£T£-t*-6fc 
ft. 0. 0 0 5%«TfcU:. 

[0031] *&Bflfc:*>v vcii. jjB^i d 
£i^u:f»f£*Hfc Lzm&t&. w&mt LX 

6. 40 

[0032] ±mcr>£ o tztt&mmmLtimttzm 
ttt Lxm ztiftma. m^mm^wm^tth 
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[0033] m8ma<^i!ffiui. a^^gfcjm 

it?&. mzumu. mrwgffiTtf-ix^. n 
sis. mm&'Xmmsizwai-h. medium 

[0034] mmwa. ^mt>mBm?xmiz 
sitemmzmisthz t izx nmmem&tfthz 

[0035] 

UXJ--^CJ:0^7 6. 2mm. fc*4 . OmmC 

itmtj&Bmgmt:. ffigBmztax.Lxn&6 5. 

Oram, ^Jf 3. 2mm(Cft±ff. teia&IOlO* £ fc-f 
S*\ 58 0t:<oaJST<0«^iL. 9 0 0t:<O&g-C 

comchL. *Jt<i. 9 o ox;<9iag-ctf>fiSA*u 5 8 
ot:<ojagT<7)MMt®asriSUfe<o*>, %m.<nm£ 
UMIU:. *<D*S*£fE3fcJ:tm4(cjKr. 
[0036] ^ttcOpfiKi. 3&g. fiHt. JnlttKon 
THttU5t. BiStco^T^ J I S Z220K9& 
flttf^ii^fcfiSgOl l-SHSif*n-£ffl<,\ J I S 

z 2 2 4 1 <?>mttmmmiTmizmtx3\mm. 
tftiiz. imiz^xu. muz^^ta*). mm 
mizmmx'^xotzimkZL. ss i ommw 
¥mmK2£miL, H2tc^t-&»fS!i*&g<DE6 

3±.lZ?mmiK2$:WML. 5 k g<Dttll4 £M 
&3±Wfrt> 2 0 0 0 mm«OfiB3«p/i>ST3-fr. 3>ttl<9 

i o^nDjU/ttsau mtimxmiLfi:. m.mz 

3iZjFCtk&*). 5t*SgR*«10mmc7)Vyo>y^ (60 
* )OWXM5. 5£fflvvc«8@ig&giai|£rfl>2 

t^rcu s^^/C¥a5owat6fcswio^wii 

Ufc. 

[0037] 
[SE1] 
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OJO 

Q32_ 

0.19 

0.11 

0.11 

0.10 

0.09 

0.10 

0.11 

an 
aio 

0.09 

; 0.10 

0.10 
0 09 
0.11 

fair 

0.10 
0.10 
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Si 



030 
027 
0.29 
048 
035 
037 
030 
0.31 
_031 
0.28 
030 
0.29 
0.33 
030 
0.31 
030 
0.29 
0.29 
0.27 



Mn 



130 
137 
138 
138 
034 
1.90 
1.31 
139 
130 
138_ 
1.27 
131 
139 
131 
138 
130 
138 
1.29 
131 



0.010 
0.012 
0.011 
0.010 
0.009 
0.012 
0.019 
0.011 
0012 
0.009 
0.008 
0.012 
0311 

omo 

0.012 
0312 
0312 
0.010 
0310 



ft ? « » (*) 



0010 
0.012 
0.010 
0.010 
0.011 
0.012 
0.010 
0.019 
0.011 
0.012 
0311 
0.011 
0311 
0.013 
0308 
0.011 
0310 
0.009 
0.008 



Al 

ao2Q 
aoi8 

0.023 
0.020 
0.024 
0.020 
032S_ 
0.026 
0.085 
0.025 
0.020 
0.023 
0325 
0.020 
0.024 
0.021 
0.025 
0.024 
0.025 



Ni 



Cu 



Nb 



032 



037 



038 



031 



031 



0.040 



0.003 



0,04 



D.O012 



[0038] * * [H2] 





m 












ft ? 


ft * 


► (*) 




No. 


C 


St 


Mn 


P 


s 


Al 


Mo 


V 


Hi 


Cr 


Co 


Tl 


Nb 


B 




20 


0.008* 


0.2ft 


139 


0.011 


0310 


0327 




















21 


034* 


039 


131 


0.009 


0308 


0329 


















It 


22 


0.11 


034* 


130 


0.011 


0312 


0325 


















23 


aio 


030 


031* 


0.012 


0311 


0.024 




















24 


0.10 


038 


2.16* 


0310 


0309 


0323 




















25 


0.11 


037 


139 


ao29* 


0310 


0.025 




















28 


0.09 


039 


139 


0.010 


0.030* 


0324 


















M 


27 


0.10 


0.30 


138 


0.011 


0.011 


0.115* 



















[0039] 



*30* [^3] 
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[0040] 





91 












No. 




(N/mm2) 








1 




708 


0 


o 




2 




598 


0 


o 




3 




843 


0 


o 




4 




716 


0 


o 


* 


5 




608 


0 


o 




6 


i &tc£L 


834 


0 


o 




7 




716 


0 


o 




8 




706 


0 


o 




9 




736 


0 


o 




10 




765 


0 


o 




11 




726 


0 


o 




12 




745 


0 


o 


w 


13 




814 


0 


o 




14 




716 


o 


o 




15 




706 


0 


o i 




16 




726 


0 


o 


m 


17 




765 


0 


o 




18 




657 


0 


o 




19 




726 


0 


o 




* * [; 


S4] 







m 


sum 






*st 


fit 




No. 




(N/mm2) 










20 




481 


0 


O 






21 




873 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The steel pipe for high intensity high toughness air bags with which less than 

[ aluminum:0.10% ] is contained less than 0.15% C:0.05% or more less than [ Si:0.50% ], Mn:0.30%- 

2.00%, P:0.020% or less, and S:0.020% or less, and the remainder consists of Fe and an unescapable 

impurity. 

[Claim 2] Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], 
V:0.10% or less, less than [ nickel:0.50% ], Cr: The steel pipe for high intensity high toughness air bags 
with which one or more of less than [ 1.00% ], less than [ Cu:0.50% ], less than [ Ti:0.10% ], less than 
[ Nb:0.10% ], and B:0.005% or less of sorts are contained, and the remainder consists of Fe and an 
unescapable impurity. 

[Claim 3] The steel pipe for high intensity high toughness air bags with which less than 

[ aluminum:0.10% ] is contained C:0.01% to 0.20% less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% 

or less, and S:0.020% or less, and the remainder consists of Fe and an unescapable impurity. 

[Claim 4] C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than [ aluminum: 0.10% ] is 

included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], V:0.10% or less, less than 

[ nickel:0.50% ], Cr: The steel pipe for high intensity high toughness air bags with which one or more of 

less than [ 1.00% ], less than [ Cu:0.50% ], less than [ Ti:0.10% ], less than [ Nb:0.10% ], and B:0.005% 

or less of sorts are contained, and the remainder consists of Fe and an unescapable impurity. 

[Claim 5] The manufacture approach of the steel pipe for high intensity high toughness air bags which 

carries out as or cold-working afterbaking raw, and is characterized by the thing for which cold working 

was performed to the predetermined dimension, and which is normalized or hardening tempering 

processed after manufacturing the steel with which less than [ aluminum:0.10% ] is contained less than 

0.15% C:0.05% or more less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% or less, and S:0.020% or 

less and the remainder consists of Fe and an unescapable impurity 

[Claim 6] Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], 
V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], less than 
[ Ti:0.10% ], Cold working has been performed to the predetermined dimension after manufacturing the 
steel with which one or more of less than [ Nb:0. 10% ] and B:0.005% or less of sorts are contained, and 
the remainder consists of Fe and an unescapable impurity. Or the manufacture approach of the steel pipe 
for high intensity high toughness air bags which carries out cold-working afterbaking raw and is 
characterized by normalizing or hardening tempering processing. 

[Claim 7] The manufacture approach of the steel pipe for high intensity high toughness air bags which 
carries out as or cold-working afterbaking raw, and is characterized by the thing for which cold working 
was performed to the predetermined dimension, and which is normalized or hardening tempering 
processed after manufacturing the steel with which less than [ aluminum:0.10% ] is contained and the 
remainder consists of Fe and an unescapable impurity C:0.01% to 0.20% less than [ Si:0.50%, 
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Mn:0.30%-2.00%, P:0.020% or less, and S:0.020% or less. 

[Claim 8] C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than [ aluminum:0.10% ] is 
included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], V:0.10% or less, less than 
[ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], less than [ Ti:0.10% ], Cold working 
has been performed to the predetermined dimension after manufacturing the steel with which one or 
more of less than [ Nb:0.10% ] and B:0.005% or less of sorts are contained, and the remainder consists 
of Fe and an unescapable impurity. Or the manufacture approach of the steel pipe for high intensity high 
toughness air bags which carries out cold-working afterbaking raw and is characterized by normalizing 
or hardening tempering processing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the steel pipe for high intensity high toughness air bags 
suitable for the air bags as which it excels in workability and weldability with high dimensional 
accuracy, and the high intensity of two or more [ 590Ns //mm ] and high toughness are required, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Although installation of the equipment which pursued safety is positively 
advanced in the automobile industry in recent years, before crew collides with a handle, an instrument 
panel, etc. also in it at the time of a collision, development loading of the air bag system which is made 
to develop an air bag by gas etc. between them and crew, absorbs crew's kinetic energy, and aims at 
injury relief has come to be carried out. Although the method which uses an explosive chemical 
conventionally had been adopted as an air bag system, it is expensive and the system which uses the 
accumulator made from an argon gas-charging steel pipe from an environmental problem and a recycle 
problem in recent years was developed. After the steel pipe used for accumulators, such as argon gas, 
always maintains at 300 kgf/cm2 the inert gas which blows off in an air bag at the time of a collision, 
since the gas at the time of little powder ignition is added at the time of a collision, gas is gushed at a 
stretch and stress is added with the very big strain rate for a short time, unlike the mere structure like the 
conventional pressure cylinder or a line pipe, high dimensional accuracy, workability, and weldability 
are required with high intensity and high toughness. 

[0003] In the case of the accumulator made from a steel pipe used for this application, toughness cannot 
fall by high intensity-ization, and it cannot be satisfied with the combination of conventional cold 
drawing processing and stress relieving annealing of the above-mentioned demand. Moreover, even if 
high intensity, high toughness, and high workability were acquired only by carrying out hardening 
annealing of the steel pipe, it had troubles — predetermined high dimensional accuracy is not acquired. 
[0004] As other approaches, moreover, C:0.15 - 0.30%, Si:0.05-0.50%, Mn:0.30-1.00%, P:0.040% or 
less, and S:0.010% or less are included. After the remainder is made from the welded tube which 
consists of Fe and an unescapable impurity and considers as a bainite texture by hardening annealing, 
Cold drawing, the approach of carrying out stress relieving annealing (JP,4-191323,A), C:0.15 - 0.40%, 
Si:0. 1-0.7%, Mn:0.5-2.5%, Cr:0.2-2.5% and Sol.aluminum:0.0 1-0.05% are contained. The steel with 
which the remainder consists of Fe and an unescapable impurity or C:0.15 - 0.40%, Si:0. 1-0.7%, 
Mn:0.5-2.5%, Cr:0.2-2.5%, and Sol.aluminum:0.0 1-0.05%, Mo: 0.05-1.0%, V:0.02 - 0.1%, nickel:0.2- 
2.5%, Contain one or more of Ti:0.02-0.10%, Nb:0.02-0.10%, and B:0.0005 - 0.005% of sorts, and are 
made from the steel with which the remainder consists of Fe and an unescapable impurity. It considers 
as hot rolled sheet steel with hot rolling, and after softening, after cold-working the steel pipe fabricated, 
welded and manufactured by the shape of tubing so that it may become a predetermined part shape, the 
approach (JP,5-3021 19,A) of carrying out after [ heating during for 0.5 - 30 minutes ] air cooling at 850- 
1050 degrees C etc. is proposed. 
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[0005] 

[Problem(s) to be Solved by the Invention] Although the approach of the disclosure to above-mentioned 
JP,4-191323,A aims at improvement in the cutting ability by bainite-texture-izing, in order to obtain a 
bainite texture with hardening, it needs to make the amount of C surely increase, and it is necessary to 
make it into C:0.15 - 0.30%, and a high value. However, when the amount of C is made high in this way 
and it considers as a bainite texture, generally ductility and toughness are scarce, it is unsuitable for an 
application to which tube-end spinning is carried out for the accumulators of an air bag, and, moreover, 
there is a problem in weldability etc. 

[0006] Like the approach of the disclosure to above-mentioned JP,4-191323,A, C:0.15 - 0.40%, and 
since it is high, generally the approach of the disclosure to JP,5-3021 19,A is deficient in ductility and 
toughness, and is unsuitable for an application like the accumulator for air bags by which tube-end 
spinning is carried out, and, moreover, there is a problem in weldability etc. 

[0007] The object of this invention is to offer the high intensity high toughness steel pipe excellent in 
the workability suitable for the components for air bags with which the fault of the above-mentioned 
conventional technique is canceled, and it excels in workability and weldability with high dimensional 
accuracy, and high intensity and high toughness are demanded, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] this invention persons repeated test research wholeheartedly that the 
above-mentioned object should be attained. Consequently, the predetermined chemical entity suitable 
for the accumulators of an air bag system was found out. Moreover, in order to perform cold working 
after manufacturing the steel of said predetermined chemical entity in order to acquire predetermined 
dimensional accuracy, and to acquire an after that predetermined property, when not heat-treating, by 
annealing and performing normalizing or hardening tempering processing, it studied that excelled in 
workability and weldability with high dimensional accuracy, and high intensity and a high toughness 
steel pipe were obtained, and this invention was reached. 

[0009] The steel pipe for high intensity high toughness air bags of claim 1 of this invention contains less 
than [ aluminum:0.10% ] less than 0.15% C:0.05% or more less than [Si:0.50% ], Mn:0.30%-2.00%, 
P:0.020% or less, and S:0.020% or less, and the remainder consists of Fe and an unescapable impurity. 
Thus, high workability and weldability are securable with reinforcement sufficient as an object for the 
accumulators of an air bag, and toughness and high dimensional accuracy by limiting the chemical entity 
in steel to the above-mentioned component presentation. 

[0010] Moreover, the steel pipe for high intensity high toughness air bags of claim 2 of this invention 
Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ] and 
V:0.10% or less, contain one or more of less than [ nickel:0.50% ], less than [ Cr:1.00% ], less than 
[ Cu:0.50% ], less than [ Ti:0.10% ], less than [ Nb:0.10% ], and B:0.005% or less of sorts, and the 
remainder consists of Fe and an unescapable impurity. Thus, high workability and weldability are 
securable with reinforcement sufficient as an object for the accumulators of an air bag, and toughness 
and high dimensional accuracy by limiting the chemical entity in steel to the above-mentioned 
component presentation. 

[001 1] Furthermore, the steel pipe for high intensity high toughness air bags of claim 3 of this invention 
contains less than [ aluminum:0.10% ] C:0.01% to 0.20% less than [ Si:0.50% ], Mn:0.30%-2.00%, 
P:0.020% or less, and S:0.020% or less, and the remainder consists of Fe and an unescapable impurity. 
Thus, high workability and weldability are securable with reinforcement sufficient as an object for the 
accumulators of an air bag, and toughness and high dimensional accuracy by limiting the chemical entity 
in steel to the above-mentioned component presentation. 

[0012] Further again the steel pipe for high intensity high toughness air bags of claim 4 of this invention 
C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than [ aluminum:0.10% ] is included 
P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ] and V:0.10% or less, contain one or 
more of less than [ nickel:0.50% ], less than [ Cr:1.00% ], less than [ Cu:0.50% ], less than [ Ti:0.10% ], 
less than [ Nb:0.10% ], and B:0.005% or less of sorts, and the remainder consists of Fe and an 
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unescapable impurity. Thus, high workability and wettability are securable with reinforcement 
sufficient as an object for the accumulators of an air bag, and toughness and high dimensional accuracy 
by limiting the chemical entity in steel to the above-mentioned component presentation. 
[0013] Moreover, the manufacture approach of the steel pipe for high intensity high toughness air bags 
of claim 5 of this invention Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%-2.00%, 
P:0.020% or less and S:0.020% or less, less than [ aluminum:0.10% ] is contained, and after 
manufacturing the steel with which the remainder consists of Fe and an unescapable impurity, as or 
cold- working afterbaking raw are carried out, and it ****s to the thing for which cold working was 
performed to the predetermined dimension and which is normalized or hardening tempering processed. 
Thus, high workability and wettability are securable with reinforcement sufficient as an object for the 
accumulators of an air bag, and toug hngss and high dimensional accuracy by limiting the chemical entity 
in steel to the above-mentioned component presentation. Moreover, after manufacturing the above- 
mentioned steel, as or cold-working afterbaking raw can be carried out, and the steel pipe which was 
excellent in workability and wettability with the high intensity suitable for the property of the last 
object, high toughness, and high dimensional accuracy can be obtained by [ for which cold working was 
performed to the predetermined dimension ] normalizing or hardening tempering processing. 
[0014] Furthermore, the manufacture approach of the steel pipe for high intensity high toughness air 
bags of claim 6 of this invention Less than 0.15% C:0.05% or more, less than [ Si:0.50% ], Mn:0.30%- 
2.00%, Less than [ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than 
[ 0.50% ], V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], 
less than [ Ti:0.10% ], Nb: Contain one or more of less than [ 0.10% ] and B:0.005% or less of sorts, 
after manufacturing the steel with which the remainder consists of Fe and an unescapable impurity, carry 
out as or cold-working afterbaking raw, and **** to the thing for which cold working was performed to 
the predetermined dimension and which is normalized or hardening tempering processed. Thus, high 
workability is securable with reinforcement sufficient as an object for the accumulators of an air bag, 
and toughness and high dimensional accuracy by limiting the chemical entity in steel to the above- 
mentioned component presentation. Moreover, after manufacturing the above-mentioned steel, as or 
cold- working afterbaking raw can be carried out, and the steel pipe which was excellent in workability 
and wettability with the high intensity suitable for the property of the last object, high toughness, and 
high dimensional accuracy can be obtained by [ for which cold working was performed to the 
predetermined dimension ] normalizing or hardening tempering processing. 

[0015] Further again the manufacture approach of the steel pipe for high intensity high toughness air 
bags of claim 7 of this invention C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, P:0.020% 
or less and S:0.020% or less, less than [ aluminum: 0.10% ] is contained, and after manufacturing the 
steel with which the remainder consists of Fe and an unescapable impurity, as or cold- working 
afterbaking raw are carried out, and it ****s to the thing for which cold working was performed to the 
predetermined dimension and which is normalized or hardening tempering processed. Thus, high 
workability and wettability are securable with reinforcement sufficient as an object for the accumulators 
of an air bag, and toughness and high dimensional accuracy by limiting the chemical entity in steel to 
the above-mentioned component presentation. Moreover, after manufacturing the above-mentioned 
steel, as or cold-working afterbaking raw can be carried out, and the steel pipe which was excellent in 
workability and wettability with the high intensity suitable for the property of the last object, high 
toughness, and high dimensional accuracy can be obtained by [ for which cold working was performed 
to the predetermined dimension ] normalizing or hardening tempering processing. 
[0016] Moreover, the manufacture approach of the steel pipe for high intensity high toughness air bags 
of claim 8 of this invention C:0.01% - 0.20%, less than [ Si:0.50% ], Mn:0.30%-2.00%, Less than 
[ aluminum:0.10% ] is included P:0.020% or less and S:0.020% or less. Mo: Less than [ 0.50% ], 
V:0.10% or less, less than [ nickel:0.50% ], Cr: Less than [ 1.00% ], less than [ Cu:0.50% ], less than 
[ Ti:0.10% ], Nb: Contain one or more of less than [ 0.10% ] and B:0.005% or less of sorts, after 
manufacturing the steel with which the remainder consists of Fe and an unescapable impurity, carry out 
as or cold-working afterbaking raw, and **** to the thing for which cold working was performed to the 
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predetermined dimension and which is normalized or hardening tempering processed. Thus, high 
workability and weldability are securable with reinforcement sufficient as an object for the accumulators 
of an air bag, and toughness and high dimensional accuracy by limiting the chemical entity in steel to 
the above-mentioned component presentation. Moreover, after manufacturing the above-mentioned 
steel, as or cold-working afterbaking raw can be carried out, and the steel pipe which was excellent in 
workability and weldability with the high intensity suitable for the property of the last object, high 
toughness, and high dimensional accuracy can be obtained by [ for which cold working was performed 
to the predetermined dimension ] normalizing or hardening tempering processing. 
[0017] ^ 

[Embodiment of the Invention] The reason for definition about the chemical entity of the steel first used 
by this invention is as follows. Although it considered as 0.01 - 0.20% since toughness fell while 
workability and weldability got worse when reinforcement sufficient at less than 0.01% was not 
obtained and it exceeded 0.20% although it was the element added in order that C may obtain the 
required reinforcement of steel cheaply, especially the desirable range is less than 0.15% 0.05% or more. 

[0018] Si was an element which checks the cold-working nature of steel, and since workability would 
get worse if it exceeds 0.50%, it could be 0.50% or less. 

[0019] Although Mn was an element effective in raising the reinforcement and the toughness of steel, 
since weldability would get worse if reinforcement and toughness sufficient at less than 0.30% are not 
acquired and it exceeds 2.00%, it could be 0.30 - 2.00%. 

[0020] P could be 0.020% or less in order to bring about the toughness lowering resulting from grain 
boundary segregation. In order that S might combine with Mn in steel, might form the inclusion by MnS 
and might reduce aggravation and the toughness of workability, it could be 0.020% or less. 
[0021] Although aluminum had an element effective in raising workability, since the effectiveness 
would become small if it exceeds 0.10%, it could be 0.10% or less. 

[0022] Although reinforcement sufficient as an object for the accumulators of an air bag, toughness and 
high workability, and weldability can be obtained by limiting the above-mentioned chemical entity in 
steel, when these want to improve further, it is effective in the above-mentioned chemical entity to add 
Mo, V, nickel, Cr, Cu, Ti, Nb, and B further. The reason for definition of the content of these addition 
component is as follows. 

[0023] Mo was effective in improving hardenability while high-intensity-izing it by solid solution 
strengthening, but since a weld zone would harden and toughness would fall if it exceeds 0.50%, it 
could be 0.50% or less. 

[0024] Although V was effective in generating a sludge and raising reinforcement, since the toughness 
of a weld zone would fall if it exceeds 0.10%, it could be 0.10% or less. 

[0025] While having improved hardenability, it was an element effective in raising toughness, but 
although nickel had the operation even if it exceeded 0.50%, since it was expensive, it was made into 
0.50% or less. 

[0026] Although Cr was an element effective in raising the reinforcement of steel, and corrosion 
resistance, if it exceeds 1 .00%, in order to reduce workability and the toughness of a weld zone, it could 
be 1.00% or less. 

[0027] Although Cu was an element effective in raising the corrosion resistance of steel, if it exceeds 
0.50%, in order to worsen hot-working nature, it could be 0.50% or less. 

[0028] Although Ti was effective in improvement in toughness by making an organization detailed, if it 

exceeds 0.10%, in order to worsen toughness conversely, it could be 0.10% or less. 

[0029] Although Nb was effective in improvement in toughness by making an organization detailed like 

Ti, if it exceeds 0.10%, in order to worsen toughness conversely, it could be 0.10% or less. 

[0030] Although B was an element effective in improving hardenability, if it exceeds 0.005%, in order 

to reduce toughness, it could be 0.005% or less. 

[0031] In this invention, the steel which adjusted the chemical entity as mentioned above is 
manufactured as a raw material. Which approach may be used although there are the approach of 
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carryingout electric resistance welding, using a hot rolled steel plates sheet and strip in c oil as a 
manufacturing-tubes method and the joint -less manufacturing-tubes met hod manuf actured be tween heat 
using a billet Thus, tfteTnanufactured steel pipe can secure high workability and weldability with 
reinforcement sufficient as an object for the accumulators of an air bag, and toughness and high 
dimensional accuracy. 

[0032] It cold-works the steel pipe manufactured considering the steel which adjusted the chemical 
entity as mentioned above as a raw material under the conditions from which predetermined dimensional 
accuracy is acquired. It is not necessary to specify especially workability that what is necessary is just to 
process cold working under the conditions from which predetermined dimensional accuracy is acquired. 
[0033] Heat treatment after cold working is performed in order to give target reinforcement, workability, 
and toughness, but when greater importance is attached than to workability and toughness to high 
intensity and high dimensional accuracy, it is considered as as [ cold working ]. Even if reinforcement 
falls a little, annealing processing is applied when high intensity and high toughness are required. 
Normalizing processing is applied when attaching greater importance than to reinforcement to 
workability and toughness. Some harden ing tempering processings can acquire high intensity and high 
toughness, although dimensional accur acy worsens. ~ [ ' 

[0034]"Each above-mentioned processing can acquire a desired property by carrying out heat treatment 
suitable for the property of a policy objective. 
[0035] 

[Example] The billet of the comparison steel of the chemical entity shown in this invention steel and the 
table 2 of a chemical entity showing in a table 1 is used. After performing punch ing by the 
Mannesmann-mandrel mill method, and rolling, The seam less stee l tu bes to which the outer diameter of 
76.2mm and the thickness of 4.0mm were made by the reducer After having carried out col d drawi ng 
processing, and considering as as [ finishing and cold working ] at the outer diameter of 65.0mm, and 
thet hickness of 3 .2mm or performing annealing at the temperature of 580 d egrees G, normalizing at the 
temperature of 900 degrees C or hardening-atthe temperature of900 degre es C, a nd tempering j 
p rocessing at the tempe rature of 580 degrees C, various kinds oTproperties were evaluated. The result is\ 
shown in a table 3 and a table 4. 

[0036] Assessment of a property was carried out about reinforcement, toughness, and workability. 
About reinforcement, it is JIS. A regular No. 1 1 test piece is used for the metallic material test piece for 
tensile test of Z2201, and it is JIS. The tension test was performed according to the metallic material 
tension test approach of Z2241 . About toughness, the half-segmented test piece 2 was laid on the table 3 
of the drop weight test equipment which extracts half-segmented, nothing, and the half-segmented test 
piece 2 with a die length of 10mm as the chain line shows, and shows seamless steel tubes 1 to drawing 
2 , the weight 4 with a weight of 5kg was dropped from the location of 2000mm from table 3 top face, 
and the existence of a crack was investigated as shown in drawing 1 . In addition, ten drop weight tests 
were repeatedly examined in -40 degrees C, and the rate of a crack estimated them. Flat nature estimated 
workability. In addition, it was made flat until seamless steel tubes 1 stuck flat nature using ****** 5 
and 5 of the V block (60 degrees) whose head R is 10mm as it was shown in drawing 3 R> 3, and it 
evaluated by generating existence of a crack to the shoulder 6 of the maximum flat section, and nothing 
[ generating ] of a crack made ****** 0 fO and a crack x. 
[0037] 
[A table 1] 
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m 






























No. 


C 


Si 


Mn 


P 


s 


Al 


Mo 


v 

V 




Cr 


Cu 


Ti 


Nb 


B 




1 


0.10 


0.30 


1.30 


0.010 


0.010 


0.020 




















2 


0.02 


0.27 


1.27 


0.012 


0.012 


0.018 




















3 


0.19 


0.29 


1.28 


0.011 


0.010 


0.023 




















4 


0.11 


0.48 


1.28 


0.010 


0.010 


0.020 




















5 


0.11 


0.25 


0.34 


0.009 


0.011 


0.024 




















6 


0.10 


0.27 


1.90 


0.012 


0.012 


0.020 




















7 


0.09 


0.30 


1.31 


0.019 


0.010 


0.025 




















8 


0.10 


0.31 


1.29 


0.011 


0.018 


0.026 


_ 






_ 


— 




_ 







9 


0.11 


0.31 


1.30 


0.012 


0.011 


0.085 




















10 


0.11 


0.28 


1.28 


0.009 


0.012 


0.025 


0.22 






_ 


_ 




_ 


_ 




11 


0.10 


0.30 


1.27 


0.008 


0.011 


0.020 




0.07 


: 






__ 


_ 


_ 






0.09 


0.29 


1.31 


0.012 


0.011 


0.023 






0.38 




0.31 


_ 


_ 


_ 




ri3) 


0.10 


0.33 


1.29 


0.011 


0.011 


0.025 








0.51 




- 


- 


- 




W 


0.10 


0.30 


1.31 


0.010 


0.012 


0.020 












0.040 








16 


0.09 


0.31 


1.28 


0.012 


0.008 


0.024 














0.04 






16 


0.11 


O.30 


1.30 


0.012 


0.011 


0.021 












0.003 




0.0012 


m 


17 


0.11 


0.29 


1.28 


0.012 


0.010 


0.025 




















18 


0.10 


0.29 


1.29 


0.010 


0.009 


0.024 




















19 


0.10 


0.27 


1.31 


0.010 


0.008 


0.025 



















[0038] 



[A 


tabl 


e2] 
















ft ¥ 
















No. 


c 


Si 


Ma 


P 


S 


Al 


Mo 


V 


Ni 


Cr 


Cu 


Ti 


Nb 


B 




20 


0.008* 


0.28 


1.29 


0.011 


0.010 


0.027 




















21 


0.24* 


0.29 


1.31 


0.009 


0.008 


0.029 


















it 


22 


0.11 


0.54* 


1.30 


0.011 


0.012 


0.025 


















23 


0.10 


0.30 


0.21* 


0.012 


0.011 


0.024 




















24 


0.10 


0.28 


2.15* 


0.010 


0.009 


0.023 


















tt 


25 


0.11 


0.27 


1.29 


0.029* 


0.010 


0.025 




















26 


0.09 


0.29 


1.29 


0.010 


0.030* 


0.024 


















n 


27 


0.10 


0.30 


1.28 


0.011 


0.011 


0.115* 



















[0039] 
[A table 3] 
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m 












No. 




(N/mm2) 








i 


A/C o» * s-/ 


706 


o 


o 




9 


/» * * 


598 


o 


o 




•a 
O 




WW 


o 


o 




4 




716 


o 


o 




0 


>it f <£ 3> L/ 


wo 


n 


o 




D 




oo*» 


o 


o 




7 


Wi <> o» 


71 fi 


o 


o 




Q 
O 




7ftfi 
luu 


ft 


o 


7U 


Q 




7^fl 

IOU 


o 


o 




i n 




(Do 




o 










0 


n 




1 9 






n 

V 


o 


nH 


1 Q 

lo 


W6 '«£ 


Oil 


ft 


o 




14 




71 








15 




706 


0 


o 1 




16 




726 


0 


o 




17 




765 


0 


o 




18 




657 


0 


o 




19 




726 


0 


0 



0040] 



[A 


table 4] 




m 

No. 




(N/mm2) 






{§ 
% 


It 
ft 

m 


20 




481 


0 


O 




21 




873 


40 


X 




22 




736 


10 


X 


WttiUT.tt^ja 


23 




659 


0 


O 




24 




853 


30 


X 




25 




696 


30 


X 




26 




686 


20 


X 


WttJOT.tt*Jb! 


27 




716 


30 


X 





[0041] Also in which component and the process, tensile strength was the high intensity of two or more 
[ 590Ns //mm ], moreover, the crack of the shoulder after flat does not have further a 0% rate of a crack 
in a drop weight test, and, as for this invention steel of steel No. 1-19, it had good workability as shown 
in a table 1 and a table 3. 

[0042] on the other hand, as being shown in a table 2 and a table 4 — the comparison steel of steel 
No.20-27 — steel No. — for 20 and 23, tensile strength is [ the rate of a crack in a drop weight test ] 10% 
or more or less [ 590Ns //mm ] in two, and moreover the crack of the shoulder after adhesion flat occurs, 
and the lack of on the strength and steel No.21, and 22, 24-27 are insufficient of toughness and 
workability. In addition, at this example, although the example of seamless steel tubes was shown, even 
if it uses a welded steel pipe, it cannot be overemphasized that the same property is acquired. 
[0043] 

[Effect of the Invention] By manufacturing the steel which adjusted the chemical entity the passage 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



8/15/05 



JP,10-140283,A [DETAILED DESCRIPTION] 



Page 8 of 8 



according to claim 1 to 4 as a raw material, the high intensity of claims 1-4 of this invention and the 
steel pipe for high toughness air bags are excellent in workability and weldability with the high 
dimensional accuracy suitable for the applications for the accumulators of an air bag etc., and can 
acquire high intensity and high toughness. 

[0044] The high intensity of claims 5-8 of this invention, and the manufacture approach of the steel pipe 
for high toughness air bags Carry out as or cold-working afterbaking raw, and by [ for which cold 
working was performed to the predetermined dimension after manufacturing the steel which adjusted the 
chemical entity as / according to claim 1 to 4 / this invention ] normalizing or hardening tempering 
processing The steel pipe for the accumulators of the air bag which was excellent in workability and 
weldability with the high intensity suitable for the property of a policy objective, high toughness, and 
high dimensional accuracy can be manufactured. 



[Translation done.] 
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